The use of whole-cell antigens in agglutination and agglutinin-absorption tests showed that the organism causing abortion in dogs is similar to 
The gram-negative organism causing abortion in dogs (1; L. E. Carmichael and D. W. Bruner, Cornell Vet., in press) resembles Brucella suis biotype 3 on a bacteriological basis and rough Brucella cultures on a serological basis (8) . The antigenic relationship between rough B. ovis and smooth B. melitensis, as demonstrated by the use of water-soluble antigens in indirect hemagglutination and precipitation tests, has been described (6) . Similar given intravenously, and on the 3rd and 5th day 1 mg was given intraperitoneally. The rabbits were bled 1 week after the last injection. Absorption of sera. Absorbed sera were prepared according to the method previously described (6) , except that 50 mg of lyophilized soluble antigen was used instead of 25 mg per ml. When heterologous precipitins were not entirely removed, the serum was absorbed with 100 and 200 mg per ml. Sera were also absorbed with living cells. Cell suspensions were centrifuged, the supernatant fluid was discarded, and serum was added in the proportion of 0.5 ml of packed cells to 1 ml of serum.
Immunological methods. These have been described previously (5, 6) . Each serum used in the Ouchterlony plate was tested against 10 double dilutions of antigen, starting with 50 mg per ml. This procedure was followed to determine the maximal number of lines detected by this technique. Serum was concentrated by lyophilization, reconstituted in one-third volume of water, and retested in Ouchterlony plates.
RESULTS
Agglutination and agglutinin-absorption tests. In view of suggestions (L. E. Carmichael and D. W. Bruner, in press) that the dog organism showed some similarities with B. bronchiseptica, the latter organism was included in cross-agglutination tests with antisera prepared against several gram-negative species ( Table 1 ). The dog organism was agglutinated to high titer by its own antisera and by antisera to B. ovis and rough Brucella, but not by antisera to any other gramnegative cultures. The results with B. ovis antigen were similar to those with the dog organism. Smooth Brucella were agglutinated to high titer only by antisera to smooth Brucella. B. bronchiseptica was agglutinated to high titer with its own antiserum and to a lower titer with other antisera and also with preimmunization sera.
Antisera were absorbed with living cells of the various Brucella cultures and then retested with the homologous antigen. Table 2 shows that the homologous absorbing cells were usually the only cells able to remove all agglutinins; other cultures of the same colonial type removed most of the agglutinins, and cultures of the other colonial type did not absorb agglutinins.
Agglutination and agglutinin-absorption tests showed that the dog organism has nearly the same surface antigens as rough Brucella cultures and little or no cross-reactivity with smooth Brucella and other gram-negative organisms. (Fig. 1) . Absorption of the antisera with soluble antigens from rough and smooth Brucella and the dog organism removed most or all of the precipitins for the homologous antigen (Table 3 ). This shows that the majority of the antigens revealed with immunoelectrophoresis are common to all the cultures and that the dog organism fits into the genus Brucella on an antigenic basis.
As reported previously (6) by antiserum to the dog organism (Fig. 2) . Soluble antigen from smooth B. melitensis and B. abortus can absorb the precipitins to this diffuse line, but soluble antigens from rough brucellae, including the dog organism, cannot (Table 3) .
To determine whether soluble antigens from gram-negative species show cross-reactivity, antisera were prepared in rabbits against acetonekilled organisms of six gram-negative species. These antisera were reacted against their own soluble antigens and the Brucella antigens in immunoelectrophoresis (Table 4) . None of the sera developed lines against Brucella antigens. All developed 12 to 17 lines in the homologous reaction, which is italicized in Table 4 . The three Bordetella species revealed extensive crossreactions within the genus Bordetella but little or no cross-reactions with the other organisms. In contrast, P. multocida and P. pseudotuberculosis showed little cross-reactivity. H. influenzae did not cross-react to a significant extent with any of the cultures.
Some of the preimmunization sera developed one or two lines against some of the gramnegative antigens. This was not unexpected, since B. bronchiseptica, P. multocida, and P. pseudotuberculosis are enzootic in laboratory animals. Even when the preimmunization sera were negative, there was the possibility of infection developing during the course of the immunization.
Because the gel diffusion test is more sensitive than immunoelectrophoresis, these antisera to gram-negative organisms were tested against Brucella antigens to see if lines would be revealed by the Ouchterlony method. Table 5 shows that, even when the serum was concentrated threefold, only one line, at the most, was produced and this was often faint and diffuse. When Brucella antisera were tested against the gram-negative antigens (Table 6) , the results were similar, with one or no line appearing. Five to six poorly defined lines appeared with P. multocida antigen and two of the Brucella antisera. Sera taken from one of these rabbits prior to immunization produced the same number of lines with P. multocida antigen. Examination of a number of rabbit sera revealed the common occurrence of precipitins to P. multocida and clinical symptoms of "snuffles" were not uncommon. No significance can therefore be attached to the reaction of Brucella antisera and P. multocida antigen. No P. multocida antiserum (Table 5) , and, therefore, an antigenic relationship between these organisms was not apparent by these methods. Gel diffusion and immunoelectrophoresis of ether-water extracts of brucellae. Although the majority of lines developed with water-soluble antigens were common to both rough and smooth brucellae, the use of an ether-water extract (5) showed a clear difference between rough and smooth B. abortus. These findings were extended to B. melitensis. Figure 3 Fig. 3 , in its inability to absorb the smooth agglutinin or the precipitin developing the clear band.
The relationship of the sharp, clear band produced by the ether-water extract of smooth brucellae and the diffuse band close to the antigen well, characteristic of soluble antigen from smooth B. melitensis, will be reported elsewhere.
Attempts were made to extract an antigen from the dog organism by the ether-water method, but these were unsuccessful (8) .
DIscussioN
Rough and smooth brucellae show little or no antigenic relationship in agglutination tests. The dog organism was agglutinated by antiserum prepared against rough B. melitensis, rough B. abortus, and B. ovis, and was able to adsorb agglutinins from these sera but not from antisera prepared against smooth brucellae.
An ether-water extract of smooth B. abortus contained a lipopolysaccharide with endotoxic properties (2, 10) and, in immuno-gel diffusion, produced several lines, one of which could be associated with the smooth agglutinogen (5) . It was not possible to extract a similar substance from the dog organism by the ether-water method.
In contrast, water-soluble extracts of sonically disintegrated Brucella cells have yielded geldiffusible antigens which are nearly identical in all Brucella species and colonial forms (12) . These extracts are composed of 62 to 75% protein (6) and attach to tanned red blood cells. Water-soluble extracts of the dog organism show near identity with Brucella antigens in immuno-gel diffusion.
Comparison of the water-soluble antigens of Brucella with similarly prepared antigens from other genera in the family Brucellaceae has confirmed the findings of Olitzki and Godinger (13) , that bacteria in the genus Brucella have little antigenic relationship with other gramnegative bacteria. Prince and Smith (14) compared B. suis and P. multocida antigens in gel diffusion and immunoelectrophoresis and were unable to show cross-reactions. Despite reports that Brucella have some antigenic determinant groups in common with Pasteurella, Salmonella, and Vibrio (3, 7) , these cross-reactions are only occasionally demonstrable. It appears that both the surface and internal antigens of Brucella cultures have a distinctive character which shows little or no cross-reaction with other genera.
These studies have shown that the gramnegative organism causing abortion in dogs belongs in the genus Brucella on the basis of immuno-gel diffusion tests with water-soluble antigens. It deserves separate species rank, "Brucella canis," as proposed by Carmichael and Bruner (in press), because it lacks the lipopolysaccharide-endotoxin associated with the agglutinogen of smooth brucellae.
